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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing 
a double-sided wiring board, a multilayer wiring board and a 
multilayer wiring board with a built-in circuit board by relaxing or 
eliminating the problem that an insulating sheet is melted and that 
the shape of a via hole is distorted so as to easily dislocate its 
position when the insulating sheet having a conductive paste inside 
the via hole is laminated and thermocompression-bonded so as to 
manufacture the wiring boards. 

SOLUTION: In insulating sheets 100 used to manufacture each 
wiring board, the conductive paste filled into the via hole formed by 
passing the insulating sheets is provided as via-hole conductors 
101, and the hardening start temperature of the conductive paste is 
lower than the melting start temperature of the insulating sheet 
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[st m 1 1 < 1 1> i ocommm t , t&ftji 

^J(c{iS-r6gB^® £ x ElMtrttmftlfM-S J: ? 
MM2 ] MM 1 fciB«©^Jg|B*|g«-C;feo 

t\ watt-*— * ho«ifl:nttffiftdS5 ot-isot 
mm 3 ] mm i -ifcn 2 tciE«<D*®fii*»R 

^85-95 : 5-1 5T&5, 
MM 4 ] MM 3 (C|B*^#SE»StRT?feo 

• me>©^M*5J:tf&^e)5BW$tLS 1 Strike 
MM 5 ] MM3 £fcf±4 KiE«<D#JIEiji«« 

umitumm*. ^^>mm, y^s-svmm. >r 

h*MB*5«fcUWJJ 7x-uyx- 7-A4Mtta»&Sl£ 

mm 6 ] mm 3-5 ov^-f n*M2ii5«o^jiBa 

[MM 7 ] MM 1-6 <OV^jft*>tefE«<D#JIffi 

imimmmtt % a#**n« % 7x;^» 

MM 8 ] MM 1-7 ovvfh^icctoMB 
SM^ot, MRS"- htt*B:7-f 9— 
9, **7-<9— j^i/— h<7>5 o — 7 offc»%& 

MM 9] MM 8 tc|5«o#)iEj»s«-e$>o 

T\ ii7>f7-ft A 1 2 0 3 . S i0 2 , MgCX B 
[MM 1 0 ] MM 1 — 9 ©v^-f tiMzmWi<o&m 



[MM l l ] ffi»S«^>»5glc^-*-5jfta^- h 
^Hfc^tm^— ^ h£^T*-A^#£LT^FU m 

[mm i 2 1 mm i i ^m.<omm^- h-e&o 

mm,^—^ V(omkffl1£U&fr5 ot;— i sot: 
[MM l 3 ] MM i i £fctt l 2 tefB*<o«*^ 

Sitd?8 5 — 9 5 : 5 — 1 5-CfcS, Iftfti/— h. 
[MM l 4 ] MM 1 3 \^n<OKm^— FTfco 

[MM l 5 ] MM l 3 * fell l 4 fcfgttofgft^ 
[M^^ 1 6 ] MM 13 — 15 mvf ftMcBtto 

ho 

[MM 1 7 ] MM 11 — 16 ov^i*ttd»lc|Btto 
(MM i 8 ] MM 11 — 17 m^hMctittf) 

[MM 1 9 ] MM 1 8 l£iB«<£>*&^>— h r-foo 

ftH7^r 7— tt, a 1 2 o 3v s i o 2 , M g o, b 

MM 2 0 ] «ftft^- h^S^TfcoT, Kt» 
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[MM 2 1 ] 2 o e«o»»^- f <om&5> 

15 0t-Cife^ ttfti'-b 

2 2 ] 2 0 Sfctt 2 1 ^E«©lft»^ 

^ ^OfiSJtri* 8 5 — 9 5 : 5—1 5"Cfc5, 

im*^ 2 3 ] k*js 2 2 h <*>$b§ 

flu ^7^9A % A % = 3f-JrA% »*fcf±ft"C*> 

statu 

2 4 ] MMM 2 2 Sfctt 2 3 MEflKOfeflkS' 

^A/-e^o, ftMft&mBHu ^sk^->«jb, 
/wjM»&»fti&4»fc< fct>iai?fc* % *&a>-h 

[W*^ 2 5 ] flMTC 2 2-24 «)V vf M*£XM0 
2 6 ] HUM 2 o - 2 5 co v ^-TJxd^ciamco 

mikm 2 7 ] imbs 2 o - 2 6 cov vr*td»icBflK0) 

ii7>f7-fi, »>-F(D5 0 
2 8 ] HMW 2 7 KBttOftflki^- b <D$m 
MgO, BN*5it/A 1 N^5)ltftl5'M< th 11 

[■aM[2 9 ] EflaTODWtMlrcfeo-C. 

( a ) tt*£ 11-19 cov vf n^lcCttoMS^- h 

(b) if&av— fco^®co/>^< hh-lr\z&J»m& 



b©u-c, eT*-svmftz&&m^m$mffi-rz>zt 
m#m. 3 0 1 fg^« 2 9 iciB^coE^^coKit^ 

ttiaWSifcft «E«K:J:orjaiW5. B*£ 

im*^ 3 1 ] n«3g 3 o icmm(vm&&tii<D$kmj? 
Wot, )RU£*r±. BMtiw^tfcfNaFT 

3 2 1 3 o jcffi«fecosi«ascoKat^ 

3 3 ] 3 0 — 3 2 0>Vvf jtd>|CB4fe0> 

-e*lfiU ffSlfB^^^lc^T, tfe&^-h* 
KWflsS*, locof?*^*^^ 

[MM 3 4 ] f8#JS 3 0 - 3 3 co v ^jxj&Mcfcmco 

£fcfiPqffiE*S«"C& 9 % BMU3 how* 
o^XBfcBKU 

(c) f&ffifco^L &m&M&&te\^Xffikis*-ha>&. 
flSt*Ti-ar. £lcJ:0BI*^&#3::**r*ti\ B 

[HF^C 3 5 ] 3 0-3 3 CDV vf lL*^cB|feO 

(d) *ft<&t>lo©*©|«*--b* % ft&JEE5tco& 

(e) rcOiSJllCLBUT. 

(e - 1 ) h ^tilCB®-r-5ffiO»»^ 

i»»v-hcoBjB^co^co^«ic, 

§ gfRffi^lr <t or 9f«<o J: 5 ^m^M£ft*<fc 5 

(e-2) ^ 0 co^cojf&a^- h &4iLmbt*t LT, 31 
tfic ( f ) Lfcl&fti'- h Sr— *(c«KEE« 
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[ Ht*3C 3 6 ] fflftfc^ 3 5 Kfa^B&a^^ffi^ 
[gf^3 7 ] SMSI 3 5 £fctt 3 6 (C&tt*>£fil£ 

[ffjfcJl 3 8 ] MMM 3 l ^IB«fe<oEIM6«<ojS[jS^ 
3 9 ] Haft* 3 5 {dgB«(OEj»»«<oati&^ 

Wot, «ffi»^«jc#feHaie»^-bwt, -to 
im*m 4 o i M^nc 3 5 Kfsm<owmm^L<omm^ 

Wot, «BE*©*l2:»6»HSI6»^-hr±, 

^S[sIftftp n p£#Ltj«£, BIHEC0aGi*tt. 
[if *3K4 1 ] ttaM 1 — 10 vr*xjwcffi«G># 

v\ MHHHu 

[Ms** 4 2 ] 11-19<Z)V ^ittd^KiBttO 

^-Ftfcot, howbBi^ia* 

w*«4 4i MaM(2 9-4 o to^rtL^iciemo 
B»*Kc!>«3t*«feTf*>ot, h<omm 

[0 0 0 1] 

yi^itfc^ LTSMftR^fri^Ht iiTOga*|£;K, 

e 0 



[0002] h. rga^g^j fe*jfis§rii!s»#fc:faj3 
ftioffii&-e$>o, wi^ttd, m*<D®.m**im-e 

<0«IS»|3 J:tW>ft< <!: *> 1 o<DS0K/I (^fctt^JHSB 
tftfi) SrtLT*9, Sa«a»lcW:|eftS*JliiLt#«E 

[0 0 0 3] 

5 &fI®^gB d d p fl>/MM fcfc J: W*fflfls £ pf* t f -5 iH* 
£ftSK&S£te:BILt*>, pTffl*-rs# 

* #«E»«i£oeR£«^<z>If t</iottt 
-A* (IVH, inner via hole) «g«*5ttS»ffl Silxt 

Pc<om&m*iimmh L,x&m-j-z>&m&»=>tfi?y 
[ooo4] ^<o£ b &#jMiueKic*svvr, mmm 

[ooo5] **tfc#u !6«^-hSrjiai-6irr* 
—^<om^mm\m^-kjjk. ^m/^^y (mm 

ut^ts^^^dr^^^^rttrr^-^^^^ 
u ttiaot^i/- h^^^cEff^nrcga^® 

5 > ^^^*^t*W*«M*ifi&5l^*r, iZMoMffi 
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[0 0 0 6] 

[WfPXttl] &M2 0 0 1-1 5 55 4 4tM 
[4#!«Citt2] 4S§S¥l l-2 20 26 2t^« 
[0 0 0 7] 

[0 0 0 8] lB1UI*£A^*iMki'-l»tt« «M£ 

^^^-c^fera-toft^!?^, tti»7 

[ooo9] ±m*-bjmxzz>£?\z^ ft» 
[ooio] wk s tmm&'* : 7$?9&»kwmttft 



[ooiu *<Dit&. mm&<--* btifti&zfixM 
fid MGJM ^tf^? hSWoJBS^SsfcisnT, * 

[0 0 12] IHKMSA (Mt^Tf^y^ 

fls LCROJ:54fy5Tl|lft» MHMMIR£*i< 

[0013] -er-e, *»wr*, _fci*<Dras<o^^< £ 

[0 0 14] 
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[ooi5] m<ommcis^x. *^«fi, ±m<oim 

[0 0 161 ^SSEteiivvr, »®1t-<-^. Mi, &m 
[0 0 17] *HK(c*5V>-C. *6&->-M4 s ^HSUd* 

M&zfrz&m&mmax&toHDmm&^—x b*s£xm 
[oois] swmmc&^T, ^otrr 

±*ffio^*<ifc^ffl|lj:g 2 *MiSriaKur. 




mffi-tzzt^ *Jiut (b) im'>—b<D±$mc»j>tj: 
[oo2oj *i6m»c*5v>t, reai»ji*iaffLT. f 

m<o*tuzn-o>&&i^ *m^-btmmaKi>K mm 

[ o o 2 i ] i^ffi^-cit, K-r*-/n^lr#stt 

[0022] ZMz^ttxt*. mm*vVT±iz&mm 
it*, isaist^-ryrjiiciEg, «^9ga 

[0023] m<o»% v^wmxti, e-r 
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[0024] \,^-r}h(Dmmz&\,^x ^ ^y^<om 

Hi^f (thermo-compression bonding) *3~<5X^, i£U< 

*^-c. ^fjtoiawg (a** ^Jiiaisug) f*. mfe<o 

[0 0 2 5] *&m<Dm&&K<DW&J&\z&^X* SI 

t£'&x$>9. £v&*^m&x\±mm&'<-x b<D& 

So 

[oo2 6] ^ossm. (a) ±3&<Dm§mmzmvx 

fr51REEM<Dmz % &*va|±. (B) ±jZ&<z>m^^l£gS 
UTfr 5 I^JES^^'C, ^^-T ^ J: 5 IC. ( a ) 

5 *#-C««^S C £ lc io-Cll:fyEt LTPTOIhI 

(b) £t> lo<oflfeojfi»^-f (f^i3te 

water**** jbia (a) ss^t* (b) 
[0027] ^#ic x trr*-/i««:«riaift®icm«i;s^ 



[0028] ji3e<DE«»«^«3S*s^*5v^-c. trr 
#*bv\ iodic, liBi/^h^ollMftttf* 

[0 0 29] Ji^oia««*Ko»5t*feo 1 0<0flg#-e 
mi1&M*>-b <D&*. »c«»ME3frrsr. 

"CRISIS r £ ^-&^o »>-hO 

[0030] S^SJKi-Sfe8e>oStoo|Rj£ 

^*^lLt^;i\ BP*>. te&v— fo«laW»T 
i-5 * T*«!J<of»j^£*&R-rs ct{ciot> &<d& 

[oo3i] z<D£5ft)$ffi&ittmmm»mtii<D&& 
hf*. a*, **t*rjtai-a trr*— /nc** 
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wmm&i t -micm&tmm vx&E&mmi&mmi- 

[0 0 3 2] ±ife©*«Kj»S«CDJH3g^ 

«fett. (d) trr*-^*sr*u tt>-*o 
Affile, ^T^-/P»«:^a^:Sg^$HfcEj»SSr^ 

^as-rsr^ (e) zvmmizmvx. u- 
1) frisfc^isattss:, *nteswH-5#2» 
it^-h^&fli^t^ur, (i) §i*«v^Tsaw-« 

m<omfe<onmK ztuzmm-rz m 2 im^- h<ot* 

z^t. <i i> $\zm^xmiifrrzm&m® t 

«ktf. (e-2) &V<D$52&mis—h*tiLW:$>iDitl, 

r, 9\*m*x&mi-zimmtami££<>xn2fflk*s 
tebmz (f> mmvit)tm*it\mmwmmtiL& 

[003 3]±|2 (e-1) te*5V>-C\ (i) i* x f2 
IfeffcS'— S^UteS^— §3 
IM**^*»*"Cfc!> % *cd$§^ SlflMfci'-Mc 

12 (e-l) fcSJ^T, (i i) Ht. »2iea^-nc 
»fRli-5. » 1 ho^*Bo36S, E*Wf£^£# 

h 0 hT T *-jvm» b&2 imiy- h <D&M 
W«E«lCj;ott«a«$n*. ±12 (e-2) 

[0 0 3 4] Ji^O^|g^OgBj»^CD«^&^SijO 

nmskim («ot. i&he*i*) (c#f>^s 

id, < £ t> l o*>«iJ«>IMft^— h (Jtifcolg 2 «ft 
^ H EB'J-*-* Jll 3 h £ 1^) Jf U 



V\ lot, *2<ft»->-hfclir5*©R5fi©rt, 6! 
[0 0 3 5] ffSjftfei/- h*, Kft{Eft:tt*n^^. 

[0 0 3 6] *S«ftStRSr»3gr5»&. *^5W<Dfi 

&&m<Dmmj?m\zxnfmffim£ftt>ftzn 1 

[0 0 3 7] -h^^#JSB»Ste©jK^ife|i^ ( D) 
m-TZZb, (E) r^SJ^LT, (E-l)JBl 

izm%.&ffiztiz> x 0 - 1 . *fcr±, (i n 3\ 

IC-T*-^ fej;^ (E-2) %w<r>%2tim^-Y 

•t^fcfs^^, *et;i: (f) aiusittg^ 
h*3i^m2ife«^ v*-mzwmm\^x$,m&m 

[0 0 3 8] ±12 (E-l) fcfc^T, (i) B3 
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\i\ tut, m i tm$"- h <n&ME t&3 v 
_bta (E-i) ic*5v^, (i i) ms&mi/— k 
te^m&-vh*). m 1 h\zMft-t 

-2) mm^-zm3&®i^-htm&-?z>z>m& 

[0 0 3 91 ^ot, ±5£o*3§WOE^«co§£ig37 

*>x f&3*6f§^- MCSIIUT, 3E(C^JE«UX. IP 
^^ff^UT^llfeigk^-h*5J;^3^v'- h 

[oo4o] m3im^-ht-mzmmi,T&m 

[0 0 4 1] ft, ±^^I3E«^*OX^y^^ 
[0 0 4 2] Ji^oJ;5^^i-S^2*fc»m3^ 

-M^Bii/rfc, *<Dmm&<<-x h(D&<tmtem&& 

[0 0 4 3] BUSrCii. S&2£fcf*f&3*&^>>-htt\ 

i mmi/- v t-m^mm \.xfmm®m*izn& 
fmm-rzxoicwifttsHx^z. su&fiBtL^afe&v 

xh^xx\,\ mm-tzm3tmi'-b<Dmm&£xm. 
xm-sm&xzzo 



[oo4 4] *&w<D&&&fc<D$mjjmz&i<^x. m 
%mmkc&L,xm^zm&%&imii/-- hzmmz** 

x. tm^-b&®®ii,. *<d&. mmm&mmomit 
tm?t-rz>. *it^ m^mmmisxm^zf&jzmttm 

^rei^^^^So ^tt, mimm\z&i,xm 
\,^z>&j£mm:oxmn,&'<—x vcomtt^^cm/^ 

[0 04 5] ^^(OiaHKW^^ 1 o©»$ 
?\ LCRf^« $r*bX<tV> 0 r<£j£*S|-Ctt. *fe 

mkm&mMTzxo^&mis- b\zmmL>xf&Km& 
siifeu ^^r, }) j r&mmtz>^kiz£oxm& 

<tiz. mnvte<xh. &z^nm'i7vxi>±\,^* % 
7Lt(t/^^ 0 -(ow&x&'DXh, *&m<omm 

[oo4 6] r^i9^0fs^D^^$n^Jtei&^- 
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ass: * Hfc#JiBi(a6«365«3t * tt 
[0047] lie, *»M©»j<D««-cw:. trr*-^ 

Sm Lfcfg 1 Iftflki^- h fcsfrfc < £ ^ i oott^lMSV 

m«iuj:9flnTi!ftHtt^atii*tt^^ He* 

z> z t \c i o x trr*— /uo«tt^st> w £ £r#j$y u 
h ^ fixmat £ r * —»m» 

[0 0 4 9] **WIC45V^T. IMfcs*- holHKHttiB. 

#1 o 0»©i|c«ri-*ffl*«r*iKIB»lflati-<5r 
S^^^^^fc^, 5 0<ClC;fc 

It^ttgas 5 0#<D l lc«T"t-Sffl*«r»iHH»iafti 

[0050] *3bhk*sivc, «m^-* v<omm 
# 5 : ^m^-<-^ h sr^sHB^w o ot;a>e> 250 



#60 ftitSotr— #*7Flrnft (H6-e»TiRi#©tr— 

\tttf*Mj&frb<»i\>mm (b) os5AGid*5it5ia 

*t^> ^M^aS^ai^gTG/DTA2 0 0) 

[0051] **m^*5v^t. mm&<<-x h<omoM 

[0 0 5 2] 

b < 5 0 ^Qf%~ 7 5 #aaf%*fcf± 7 0 9 5 

[0053] «6»v- h^sBtBi^iasj; 13 i&mxmt 
h*5*iK. mm-rz><D\mLxM#; 

[0054] **wfc*5v^r, mm&^-x hix mi 
mi&mM&s ot:— 1 5 o^tefflrtt-fe^co^^L 

**^*«Rr**tt*-c*>«ri:, JUW&lcHt, ana* 

#T^^< ^ t>^0J*l 0Pa-s-5 00Pa-s 
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J#&ma^#KMa&ftv\> ^L;§Btem£f*. maot 
— 12 ows* uv\ OT^mfi^sot- 10 0 

[oo5 5] *$B9iic:fcivr. ign&^-x h*. 3im 

l<(i8 5-9 5li%, t^MV^3-2 

oms%. ^u<»5-i 5fifi%^tf e wjt&mm 
^m^»^s o~9 5mm%&£it&m 

/^y^5-2 0lt%^tf o ^tt©^9 7lt 
ft* b<t1-2Zbt>mv<ti:Z> 
Zttftb*). mc, 80lf%<tD/h$<^5i:, 

< ft a ^ * ^fes. ^m^-* h 

[0 0 5 6] ffi. ^m^-<-^ 

tt, ^7^* A, M % = s><$r/K *$&X*gt 

jgUTV>5o Kd,£x. ■ «a*»tXV^3. £ 

[0057] *ftw^&^x. mm&<—x bwasv 

3ftW*Uv\ «!Wfl:tt«llBfcL.T«:, ^#*f»JK fc:7 



5 0 «M-rs3iaK^*>*reri, w7xy-^Aa, e* 

WIS, S/^T5^*^#*i4ltlW»©^*Ot>w 
X£V\> 

&mt- h ft &«4bHK t> u < tt«ftffi5iafe-^*i"-5 1> 

fc£ 0 4-=9AJtXr*,> *»TX«*SttXfc«K 

t6©t>»*«t*5. tfixii*. «MMiU:Lx>f $y 

^20ffM« i9»*Utt5-15lt» 

ttttlki o OMUPSSP) x*>* 0 :«fft 
v— h<D*g»BI#fift<fc ?? t>i£m^^m^-^ how 

[0 0 5 9] **w^*5vnt. lftft->— Mc**tuS* 
r^- h»i§d»fea«rH*^< 1 1> iao«wfl:tt» 

[0060] **W^*5V>T. h«M«^^ 7 

2 0 3> S i O z , MgO. BN43J:t;AlNd^®«n 
- 54>ft< i:*>im-Cfc5odW^bv>o 

[006 1] 

li. (a) «l»7^9-5 0#aaf%-7 5#:a%i:f»iS 

je«D»63^^- h ic trr 5 ( b ) 



3B»^— KOM< £ t> 1 oco^@_bjc. ^ 
ZZtb, (d) ±12 (c) -C^^tv^^iy-hSr^f 

nmr scirtcj: 9 ftmb««f jk & «fc * -err r tt e> <& 

\*xftzz.bk&<$t*. Hbtifc-M^Stt, » 

So ft, (d) Ki*5lt6«ft©3|6»^-htt % ftteHMHU 
fe*3«»^-ht*otJ:<, (c) T*fttr>tlZim 

^ fc HlHl^SJ5 0 B p*5 J; tK/* fc tt If T fc* LT 

[00 6 2] MkiA- h <DSHMtt&dE <fc 9 fifiWft 

i*Tt«©^ lfT*->H»**<oW*«»5|e*K* 

MM* 9 tfr*-/Hik«o-r^jec 9 fc< v\fca& % & 

-^ 5 "C^$ 0 *fc x ^>-hOl®^^ tTT*— 

[0063] *&mo®»&&fcmg>amm&m<D9m 

(a) IS«|7>f 7— 5 ofW3t%— 7 5fm%£lM(ff:l± 
WIS 4: £> * 5 *«ffc* fc tt¥WfcSfl»G> 

•Ms^hfcifr (b) trr 

w^-r K £3ft#T£ w £ t . ( c ) a$m 



■r s h co^/^ < 1 1> i oo±tni:, mm,^ 
■* F^*$tu^$itfctrr*— ^*iao-c 

S^S^Ufc^jRE»^rE«i-5t*^. EHUilc^tf> 
(d) ±12 (c) Tf»fo*t«JMfcv-hfeBBe 

t^tp 0 #€>*tfc-#{fc:J|fe©*ffiH: % ®S 
L.fc^iCft^»iC*fe«i-5*6»^- hO«ffltfc^JRfi 

5o »k (d) Jc43»t**bO|6«5^-Mi, ftlcRWb 

fci3^-K^oT<t<, (c) -?nt>tiznm 

*fc^E^D R o^J:^/^fc^ifT^-->ri^^^br 

[0 0 64] ^^^0K^p n Drti#iS|iIt^)M 

bfcftmz fix tiiter *-;\*smz&<> 
x. &mm&frvtc&mmMM<omfmm*mt>fiz> 

arji£ **tfft^^fe*«*«{b*fctt*is!fb*«o 
»«^-McifT^-/p^^r < 5r (b) trr 

b&ftmtstixMm$fiit*T*-A<m#tt 

b $ tiBrfi $ ttfc r ^ -j^mc iot 
r S r. . ( d ) h ICEK *tifc^JRiffi»± 

(e) lfe^i/-h(^lH]^p R 0 ^||^$nfc^®l^ ±|2 
(a) (b) tC«toT®iiit$^5. 

h* 5 *«**LT»j«*nfc tr r^-^^srWi-asuo 

@KA£^Ha£$nfc«9o^A£fk^ 
SO^^v— h <^ if r *-A«flc««!M-« J: 5 lc#S 
^t>*UT, 8(lLtaSM»5c:^, (f) m 

[0065] teii>>- h<o»HPBttaue «fc ^ «ta-eis5ft 
xmm*>—b&wu£tsitzmc % tem^-btomtmc 

h^»»J-J:eift«^— hoa»fcit-C*< % 



-12- 



[0 0 6 6] ^^(7)S^^®^&^«<OS!i^i£^C^V^ 

x&mmzmkm£zz.tx, mmmttez&mis-b 

[0 0 6 7] £*T\ ^^^^W^HIS^^ICOVN 

[0068] (Mrfttfiftmmnmm i ) mi\^ 

m^m^m\cxm^}[z^ 0 wmmm i i oi*. task 
i/—hfrt>i&f&£*iit&Bm ioo. h<omffli 

£thXj&&£friz*?T*—/i'mfti o i, is±Tf&m& 
m*mi&-rz>®Mm 102 ^lt^5 0 
[0069] *&mx^ m^*tz>$mmfei io&m 

mtMifc-rzmm&^—x bxt?T&—/um>ft 1 0 1 * 
^tsrtt, tmis-h&mm. mm^^<o\c^cv 

Xteik*mft^%&&<DihZ>XT*-;VT&WbtiLZ>* * 
[00 70] (JM£ft fc^e^B 2 ) i2C *3g03 

coiai^s^rt^i-^^ (0^Lfcf£43l-m4jf) ga 

M2 1 on, mm^- hi>*bj&f&£wtm&m2o 
0 . ite^>- b<om&Mi&mM£ v i&uxmmtiirfz 
mm&^-* b&ftmzfrxBf&znitxTTfr-^mi* 
201. &£x*&mmk*m&-tz>&&m2 0 2£*ru 



[0 0 7 1] m2<Dl&&Xh. Hl«r*BlU"C5feJCSlW 

[0072] ( Ai*ft&2itt07gtt 3 ) *%m<o&®m 

S01CT0 3 (a) - (i) JC-C^i"o 

m&'£t*&m<t<offlkS'- h 3 0 0 £*p<il (0 3 

(a) ) „ »»$/-h3 0 OKfcfT*— ^3 0 1 ttgjft 

u (S3 (b) ) „ h3 o ofcjgj&uttrr* 

— ji> 3 o i tc. h co^gfc&g&i&fi* 9 teta-e^ 

{bBBtel-swttt^-* h «r**i-* r Victor trr 

*-^*#3 0 2 £J£J&U *3BK h 3 1 0 

£r#6 (S3 (c) ) o 03 (a) - (c) <DXM\Z$L 

frUT, te^$tt«^JBffi»Sr^tfffi»S3 0 3Sr^ri- 

stoK** y r 3 o 4 a^fc6te^flga*M*~>'?£j* 

#3 1 5*«ii-£ (S3 (d) ) . 
[0 0 7 4] #:tc. 03 ( e ) ic^i" J: 5 ic, $Mi/— 
b 3 1 0 <Z>— ;fr<0^®l£<O|E^/B£8U^:- ^*8*t 

3 1 5*rtt*S**LT«»U r*t6>*«£E#-r*. 
«J** + 5 7 3 0 4 «r»*t5 r t l!i J:ot, 

ffi«l3 0 3^^7t5o mk®3 

0 3 — J> 3 4 0<»±m&<O— Jj\zMW.£frX. 

er*— /i4»fr3 o 2U:m«;SEJI«$ttfc«6»->- 

1-3 2 0 (03 (h) (D±Jj\Z.m^) ^#^o 
[0 0 7 5] 03 (f) 

b 3 1 0 ©±«iS©S*li(B^Elli/^-^*» 3 

y 7 3 0 4 Ir^it 5 CI t iciot, gB 
^ 3 0 3 (D&m^&^T-rZo %<Ol&M: % EMM 3 0 

3 h 3 4 o ©^«ffioP5*fcEia*tbTr * 

330 (0 3 (h) 4>+&\zmffi 

[0076] Mtc. 03 (g) \c7jk-r£?\c^ mm^— 
b3i o<D4&jj<D±mm\£&^s<*— ^«k«^^— > 

^^«"3 1 5l:M^ttam rnfe«r«BE» 
-T*o ffJUS^^yrs 0 4$r^i-ari:tc<t 

ot, EH® 3 0 3co^^^T-r^p ^co^m> E 
^ 3 0 3 h 3 4 o 

(03 (h) (DTJjlzmm SrfSo 
[0 0 7 7] ^^^(O^V-h^SJC^UTHJg-rS 

*UE«tt, bvmit&mnmzmfrtzx 
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IR-r6&^as;fc£ o gp*> % 03 (h) \£7jk-t£?K, m 

< th— #o^ba 2 f£TUTv^^ (^ei{t:^^t>^ 
t?) r.i^K-c*>5. ^oT, S*9^5 2-oo|fe^ 

[oo7 8] 03 (h) K^ufcteirefct, ffiiH^ 
So gB«iS*5«i:uttrr^— $nsh 

[0 0 7 9] #ClC x ^>-F3 2 0, 3 3 0*3j;tf3 

#sa^M 3 o 3 1 trr*— so2t as««rt-s n 
0 3 (h) {z^-TX^K. teg-g^-fr 

03 (i) fc^r^«BHft£«3 5 0£#* o CO 

y r 3 o 4 r±. j^coi 5 h **rt-r 

tt, *fe^-h3 2 0*5<fct/3 4 0(D|BJll^r^!;T) 
[00 80] h<z>S»Blltei&& J: 9 teirefiMfc; 

ur«»BTiB4:**afHc % trr^-/v^<D^b^rec 
[0081] sic, ifr*— /i^flcottatrix^jBtJc 

[0 0 8 2] *OJ:5*»*tt. 03 (e) ~ (g) lC 



[0 08 3] (AfrHft%2fe<Z>?gtt4) *&n<0[BliM* 
t\ «5*#J&#rS0te:T04 (a) — (j) ^r^-To 

ft©i&»^-h4oo4rjpfliu (04 (a) ) % mm* 

OfCtTT*— SU4 0 1 3r?£j£b (04 

(b) ) % h^j^bfctrr^-/w4o uoft 

^^h^^urtrr^-/i^^4 0 2i£r^L, * 

3BW©l6a->— b4 1 OSr^-5 (04 (c) ) 0 
[0 0 8 4] 04 (a) - (c) ICMfrLT, *s^*ix 

s^jRE»«r^«*r-5ffiiiftS4 0 3 &wi-*$flitt*^y 
#l (04 (d) ) , ^fc, tt\zsmm* 0 3iz®# 
—>mmt4 1 6t>5wrrs (04 ( e ) ) . 

[0 0 8 5] 03 (e) *3j;T* (g) feRtRKl, 

04 (f) *5J:tf (h) «fc 5 lc x !&JE5flcJ;oT 

BUM 4 0 3d$trr*-/^»*4 0 2\z.n&&8ilstiit 

&m*s-h4 2 0*5«tlM4 0£r^£ (04 ( i ) co_b 

[0 0 8 6] 04 (g) (C^-Ti 

h4 0 0O^I(O-^i4 (d) <D$£&m&M'<* 
->mmt4 1 5Srtttt^LT«lU ftfe^tc04 

(e) <Dm^mm&/<*—^tef&tt4 1 6^g^t>-a* 

0 5 &mmzs*- h 4 0 0 Ort$P(ClElM^ 0 R o§ra^:T^ 5 

^yr4 0 4^t5 o Eii4 0 3» 

mi/- h 4 4 0 O^S^ffi^f tee® ^HT, ^tt^ f 
T^-/1^^4 0 2fc«aS8R;S*K ^o, 
*m^^^tvfclHl^ B 0 0 4 0 5 a:£IMft£&R& 
I6t^b430 (i4 (i) <D4»*(C0^) ^r#-5 0 
[0 0 8 7] ^(C v 03 (h) tPI«jC, h 4 

20, 4 3 0*5j:Uf4 3 0Sr^JE*UT, 04 (j) 
ic^-f J: 5 3felHl^A*^m-rs*liEIIS«4 50^ 

[0 0 8 8] :<z)i^^i^tn, »>-h4 0 0 

&&miTZ>Zb~e* 04 (g) <DjREE#fcBLT, te^ 
h40 0^00^4 0 5<OWWt\ZftoXmZZ> 
itea^ h<0^tbcDfr^ % tTT2}x— ;l/4 0 1 

b ©K»!iegft36Sjt//"cv ^ a „ & * l < ttegfb^n 
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[oo89] mm<omm s ) *&m<Dm&n&fti&g> 

ttbtum^m^xms U) ~ (h) i^r^i- 0 
[oo9o] *6&jg£/*5. a»7-r 7-t«wKfl:tt» 

flg*-&tf*fi!^oJfe»^- F500 SrJPIBb (H 5 
(a) ) x h 5 0 OlCtTT2}x-yP5 0 1 «r»J* 

t (B5 (b) ) , ittt^tsooKMftufctrr* 

2 fcjgjjfc U #3g9J<D|fe»e<'- h 5 1 0 Sr^S (0 5 
(c) ) . 

[0 0 9 1]*^ 15 (d) JfeRv'— 

h 5 i o<omjj<o±mmic&mf&s o 3%%mm££o 

XteVWV, *<D&, 0 5 (e) 

5 0 3 Wh7^r^^ftl:J:ot, M;tl*fb*^y 

^^^ft!«LTM3fe<O^Sgaj»ft^^^5gBIIJB 5 0 4 £r 

0 4 JiIc|aiKff£5 o 5 trXSBU 0K«fi«r^«lc«- 
i-«*6»->- h 5 2 o $r#5o 

[00 9 2]^ 05 (f) l^-TJ; 5l-> 
F52 0, fcTT*— 0 2aMKrWU E!%l$&5 0 
5 Srffltl-rsJBt^SlfeRV- h 5 3 0*5iTJ^JH«5 

4 0^t5o £*u*>*r. S^i/-h5 3 oas**lc 
&KU lfiK3<*- h 5 2 0(01^5 0 4*3<fctflal 

5 0 5 KStfR] bftV\ «ftV- h 5 3 0 <D3E&m 

[z&mm 540 as»si-$ x ? urwi-r 

[0 0 9 3] -£<D», 12 5 (g) lC^*f-«t }|C % -*b<b 
ft 5 0 5 <M&Wl*S— h 5 3 0 Clittt* Jfe&iX— h51 
V— h 5 3 O^Ogf, IfeaS/— hra± (5 2 0*5«fct* 

530) osbk *sj:t«6a2/- v*<Dimimmm<D 

5 3 0 l^^n^^i^-^ h<OX 0 W W*tt*<— 
[0 0 9 4]M^ 05 (h) tc^-r<t 



j£iaot, w^wb*^y^^^uTSfS©AiiKii 

[0095] ttfti"- h<ogj»H^iaS ± I? fifi-ewb 
hSr(6ffli-6wtT?> 0K»ftS 

m * tit T&ft $ tf r n-Amtow&iktm+r * - 

[0 0 9 6] 

[SHkM] (3Bfc« 1 ) WHS"*—* b^*«**vT» 
[0 0 9 7] *i\ 0f3e©ei»^P>^5S»S 30 35: 

»*«ft«)OS?«B»/^->*flW3 l 5£?fco 

*M_hti:« 10 0-2 0 0nmOfSift«Ni^ 
y^eSrfSBIBt tt^tt^t y T 3 0 4 Srip 

[oo9 8] y?y-7jm\c£ox&jfc 

oT, ^liWb^yf^^StrE^ 3 0 3 

u-c\ B*fflBi/^-y»jJW3 i 
55r#^ (S3 (d) mm) o 

[0 0 9 9] m$&2 0 0 AimTfe??, *«M 

m<omm<mmm^tM»^- b 3 0 0 srm(i u (0 

3 (a) #f&) . hJdl:^2 0 0 Mm 

<otrr^-^3 0 iSrjffje»^J*b (IM3 (b) # 
r *-a«# 3 0 2 Lfcitei&v- F3io zmm 

Lfc (03 (c) #M) , 

[0100] ±»<0(^flsaiU**— ^BAtf 3 1 5 $r 
b 3 1 0 t 
(03 (f) &m) s 2 0 0t-C|£^7 5kg/c 
m 2 0^t?^J!raJEE-r5 MID: 1- 5I*IW) 
iot^ffl£»/^-^M3 1 S&£Xffi»->— 

b3i ommm tr, mkm 303 ^^i/- h ice© 
UTtrr*-/i^#3 0 2ic«»««ufc. te 

97304 Sr^* 

^o^®^ga»ssr^r'rsite»^- b 3 3 0 & 
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[ O 1 0 1 1 9tf£ % Z.CDm&i/-~ h 3 3 0 <DW\W<D^M 
l^LtaSt, MIC, *feH^- h 3 3 OK*tftL 

fflfi«/^-y^3 i 5Srfflv>5ft*>i?ic, sua 

SrFfc^SlftftS/— h 3 2 0*5£T/3 4 0 «rttffli"5 

[0 10 2] :MO»>-F3 10 (20) fcitf 
3 3 0/ie>WcE»/^^^3 15 (2o) 
2 0 0 t-C?, JBE^J 7 5 k g / c m 2 (D4kft-?mmto]£1- 

z (i. 5mm ct-c, ctte>«r-frjc«jRffi»L 

• A 1 2 0 3 (BBftttXttK* AS-4 0 :ttftl 2/xm) 
■ ««KWfl^t#*S^W EF-450) 

[0 10 5] ±C*«»Sr, ±Wa«fc* 4 5J:5lcff* 

^vi^ h vtrAax, m&m<D* ? v —ft&&m 2 o p a 

> F ^ 4 8 P£fKk &ft 5 0 0 r p m<D^#-C|Htf£2g^ 
U IMft^— hOjgW£fcS;*7!J — £f^L*: 0 ^Ero 

[0 10 6] fclc. hOttWIttUEtMEl, [0 10 7] 

• »koik?- (=&&m&mtm : «w 5 n m ) 8 5 11% 

x ^-^807) 7fiS o /o 

• y^^S^y-A-aw (BS^^ttSBRGS 5 8) 3ff% 

• 7*f->vi3A> tr h — a> ( h *r =i — MBXt&te&m 5 11% 



3 10Sr»^S*, ftS^— h!BI± (310^33 0) 

te»$'-h:&j:tm«tt^;*h© 

>mmt3 1 5<D$MB*r VT3 0 4Sr«ttt, Bi 
[0 10 3] » % * hf4^Tfc^-fTfijft«r# 

U -towb§B*ia**s 9 one, i o ot^m 2 0 

5 Ic 3 ffiH&iMI bfc Q 
-*hfcffiv*TSKi (flMI:WBM&«9 0t;) , mWL2 
(ffflsHtttUEi oot) , g«3 (WfcWftffliei 2 
one) EXTId, «ti^-ho»tfc*WUfc«- 

[0 10 4] 



9 0lf% 
9. 511% 
0. 211% 
0. 311% 

h oiaft v s bfc e h 

W^*«U 5 0nCT?O3teA^5 0^Ol{C^i-3 

M*s^htt^©jttM*ffl**ufc. M&bfcite 
fei'— h0&HMMttfi&tti 0 ot:-c$>of' 0 ft, m 
stomas 100^01 fcHisW-SiWB:, 5 otr-co 



[0108] ±12/&#tf>^ff 1 0 0 lllfftJ:*f U 

[0109] mcmivttiik&jLxmm&m^Xs 3 

ffiS^*mtt^-X h<OWfcJB*ftfi£&DTA (differ 
ential thermal analysis) JCiSf&^lC «fcoTW£ 
L-fc££6, 9 O^C (2-^^-4-^^/W^^ 

-/HI1SW s loot: (2 -ai^/u- 4-^^- 

( 2 - xf /u- 4 - ^ f M ^ 0 . 511$$ 



[0110] ±ft<D£5izvxmmL.Tc&Mmm\z<>^ 

*Kift«2 3 0t:T?y7n-J!FS:to»XiiLfe«, 
5 mil Sic, lOEIlltK 

■To 

[0111] 
[=£1] 
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ss 1 fr&m) 



[0 112] Kl^fe WJW'ttte^hiP 



*&3ttt(Q) 



7.62 



gag 



9?n- io in fa 



[0113] mmm2) ®&t$&%m&m\z:w®^it' 

^J&mt 4 l 5$rJfitUfco Sfcfc, ©:^3 
00/im (f&l 0mmx#tl 0mm) ©**#*^Sr % 

[oi i4] n*^i bmtwfr&m^x* m^eoo 

H m<DHmis- Y 4 0 0 U h 

0 0 /i mOe7*-/U4 0 1 Sr^W^&lfco t<D\f 

Ts tTT*-/K*4 0 2 «r*j*Lfclft*$x- h 4 1 0 



4i2) ^5 0 0/im©lh5J:5l«U, 

[0115] ^tc. _hiyfifc->— h4ioi, &&m 4 

¥»fl*F4 0 5*X££frfcC9AK&**-^&lft 
W4 16i:^t^LTam 17 5UE*1 
0 k z/cm z <D&4frxm®M& (1. 5#B) U 35 
MKll/^-^flWi^fl*^ 4 o 5**&ftv 

- htm 4 1 o icse: u umis- h&£xfmn&<<— 

[0 116] *0>flL K9ABK/^^— WAff«>C9 

*v ¥mftm*4 0 5#m^\cftmtsftitmmzM& 

« h 4 3 0 <0flMfc**^T Lfc * 

#fc 0 twttt^-.xhwu hami tra^t© ohm 
*tmA&9 0X:* 10 one, i2 0t£O3ii) ^ 

4R4 OOt) . (Bllftttai^]KXfi5 (lOOt) , 0 
&gBD°orti&*&6 (I2 0t) «r«3ftLfc. »6,^fc* 

JiJflEW 1 t mmemm u 2 m 

[0 117] 
[^2] 











970-1 @& 


470- 6 tsi tt 


'J7D- lOdtt 


bos ami 


2.02 


2^6 


2.68 


2.57 


2.62 




S.01 


iaio 


98.90 


96.20 


92.30 




X 


X 


X 


X 


X 



[oiis] *2HWbi^i}i:, «6»v-h^« 

HHtttUEi 0 one* Dfiio9 otrcmuiiH-** 
m^-* h z&m L-caae 4 a*, sfi 5 *$ x 

3**£>fa^ rxj i*. irr* 

[0 119] 



te^-* h4>o*«tt»m^l«ttAft-C«/ WHIT?, 
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[H2] *&m<D®&n&ftm&mm&m&(D-nm<D 
[04] *&m<D®&&&ftm&m&tt&fc<DMmirm 

[06] ^m^-<-^ hcoei{b^sj[^^i-^DT 

[*9F*o&9§] 
l 0 o 

ioi trr*-/v«ft: 

1 0 2 

1 1 o s-mmkmrn. 

200 mm 

2 0i fcrr*-/w>s# 

2 0 2 &JH6B» 
2 0 3 

2 10 0&&o%f*|j$#J§&SI^*£ 

3 0 0 mkis- h 
3 0 1 fcTT*— /V 

3 0 2 ¥T*—;vmft 

3 0 3 SB&Ji (*fcf*ifij») 

[01] 




304 Mm**VT 

3 1 0 fflkis— h 

3 1 5 temmn**->jejm 

320, 330, 340 ffe^V— h 

350 &m&mmi 

400 

4 0 1 IfTlK— A" 

4 0 2 Ifr^— Ziffle 

403 gB&jf (^fcrtsa^) 
4 04 tom^yr 
405 misfta 

4 10 *6»f— h 

4 15,416 fc^m &M'< * - 
420, 430, 440 tefti/— b 

450 ®&f$&ftm&mzmm&L 

50 0 »»^-h 

5 0 1 VTft—Jlo 

5 0 2 ^ h39S3WS*lr-C»J***lfclfT* 

503 &mm 

5 0 4 £*SU5 (^fcttSm) 
5 0 5 

51 0, 520, 530 

5 4 0 &mfe 

550 ®^D B D^j@i^®ia^^ 



[@2] 




210 
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[03] 



[04] 



300 



303 



304 



301 



?W 315 



303 



W 304 315 



303 



3 ^v3<»y 



CO TOffWjffitg toCT 302 300 

^303 300 310 / / ^ 3l ° 

302 



,303 



310 303 



315 



320 
330 



ac? .-.vJfcv.-.-.j «^340 



303 




302 



304 



815 



400 



00 



403 



404 



^15 
403 405 /40S 



(0 



410 

«4^ 415 fe> *> 4 ^ 41B 00^02 ^ 410 




415 



403 



416 



(0 *£A 



400 



3 ^ 



420 



•430 




[0 6] 
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[H5] 




(72) mW (72) Uj* ^£ 

*BR«raKm*wwioo6»«i terms *i^raj**;fc*iwioo6#jfi terrn^ 

(72)3§?S# ^0 ffMf F*-A(##) 5E346 AA15 AA32 AA43 CC09 CC13 

^R^nXlfJ** FW1006W6 teTmS CC32 CC33 CC37 CC38 CC39 

^^tfc5t#*trt DD02 DD12 DD32 DD34 EE08 

FF07 FF08 FF09 FF10 FF18 
FF22 FF45 GG06 GG08 GG15 
GG22 GG28 HH07 HH33 



-20- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
□'faded text or drawing 
qTblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□'lines or marks on original document 
□freference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



IMS IKIIE BUNK Mm 



